Establishment of Genetic Transformation in the Sexually Reproducing Diatoms Pseudo-nitzschia multistriata and Pseudo-nitzschia arenysensis and Inheritance of the Transgene.
We report the genetic transformation of the planktonic diatoms Pseudo-nitzschia arenysensis and Pseudo-nitzschia multistriata, members of the widely distributed and ecologically important genus Pseudo-nitzschia. P. arenysensis and P. multistriata present the classical size reduction/restitution life cycle and can reproduce sexually. Genetic transformation was achieved with the biolistic method, using the H4 gene promoter from P. multistriata to drive expression of exogenous genes. The transformation was first optimized introducing the Sh ble gene to confer resistance to the antibiotic zeocin. Integration of the transgene was confirmed by PCR and Southern blot analyses. Subsequently, we simultaneously transformed in P. arenysensis two plasmids, one encoding the β-glucuronidase (GUS) gene together with the plasmid carrying the Sh ble resistance gene, demonstrating the possibility of co-transformation. By transforming a gene encoding a fusion between the histone H4 and the green fluorescent protein (GFP), we demonstrated that fluorescent tagging is possible and that studies for protein localization are feasible. Importantly, we crossed P. arenysensis- and P. multistriata-transformed strains with a wild-type strain of opposite mating type and demonstrated that the transgene can be inherited in the F1 generation. The possibility to transform two diatom species for which genetic crosses are possible opens the way to a number of new approaches, including classical loss of function screens and the possibility to obtain different combinations of double transformants.